Protein secretome of moss plants (Physcomitrella patens) with emphasis on changes induced by a fungal elicitor.
Studies on extracellular proteins (ECPs) contribute to understanding of the multifunctional nature of apoplast. Unlike vascular plants (tracheophytes), little information about ECPs is available from nonvascular plants, such as mosses (bryophytes). In this study, moss plants (Physcomitrella patens) were grown in liquid culture and treated with chitosan, a water-soluble form of chitin that occurs in cell walls of fungi and insects and elicits pathogen defense in plants. ECPs released to the culture medium were compared between chitosan-treated and nontreated control cultures using quantitative mass spectrometry (Orbitrap) and 2-DE-LC-MS/MS. Over 400 secreted proteins were detected, of which 70% were homologous to ECPs reported in tracheophyte secretomes. Bioinformatics analyses using SignalP and SecretomeP predicted classical signal peptides for secretion (37%) or leaderless secretion (27%) for most ECPs of P. patens, but secretion of the remaining proteins (36%) could not be predicted using bioinformatics. Cultures treated with chitosan contained 72 proteins not found in untreated controls, whereas 27 proteins found in controls were not detected in chitosan-treated cultures. Pathogen defense-related proteins dominated in the secretome of P. patens, as reported in tracheophytes. These results advance knowledge on protein secretomes of plants by providing a comprehensive account of ECPs of a bryophyte.